t> ^ ♦ * Elizabeth A. Hunt 

03/29/02 08:06 AM 




aungin 




To: Deborah A. Lindinger/Plaza/NA/Herc@Hercules 
cc: 
cc: 



d^PO 003 



Subject: Re: US Patentg) 



Document Text: 4283229 



.1 




Text 



Image 



TextS New 
Image Search 



Help 



Email Link: S 
BIBLIOGRAPHY 



The present invention relates to a process for t he preparati. 
The invention will be further illustrated bv reference to th. 



CLAIMS 



United States Patent 
Girg et al. 
[11] Patent Number: 
[45] Date of Patent: 



[19] 



4,283,229 
Aug. 11, 1981 



[54] PROCESS FOR THE PREPARATION AND USE 
OF STABLE CELLULOSE ETHER 
SUSPENSIONS 



[75] Inventors 
Germany; 



[73] Assignee: 



Friedrich Girg, Idstein, Fed. Rep. of 

Volker Knittel, Wiesbaden, Fed. Rep. of 
Germany 

Hoechst Aktiengesellschaft, Fed. Rep. of 
Germany 



[21] Appl. No. 
[22] Filed: 



10,809 
' Feb. 9, 1979 
Related U.S. Application Data 
[51] Int. CI. 3 C04B 13/00; C08L 1/26 



[52] U.S. CI 106/171; 106/197. R; 106/314; 106/183; 

106 

/188; 106/189; 106/194; 106/186 

[58] Field of Search 106/193, 194, 197 R, 314, 315, 

198, 93, 

171, 186, 188, 189 

[56] References Cited 

U.S. PATENT DOCUMENTS 

2,947,645 8/1960 Milne 106/170 

3'l49,073 9/1964 Nemes et al 106/194 

3', 483',007 12/1969 Hook 106/93 

4.069,062 1/1978 Burqe 106/93 

FOREIGN PATENT DOCUMENTS 
4528 4/1966 Australia . 
527197 6/1931 Fed. Rep. of Germany . 
2417086 11/1974 Fed. Rep. of Germany . 

OTHER PUBLICATIONS 
Ullmanns Encykopadie der Technischen Chemie, 4th 
Ed., vol. 9, p. 196, 1975. , , 

Viscosity Stabilizer for High Adhesion Metallizing 
Pastes, IBM Tech. Bui., vol. 19, No. 9, Feb. 1977, p. 3386. 

Primary Examiner— Theodore Morris 
Attorney, Agent, or Firm — James E. Bryan 

[57] ABSTRACT 

This invention relates to an improvement in the process 
for the preparation of a stable aqueous electrolyte-con- 
taining cellulose ether suspension, wherein an inherent- 
ly water-soluble cellulose ether is added, in the form of 
solid particles, to an aqueous solution of an electrolyte 
and uniformly distributed therein, the improvement com- 
prising using a non-ionogenic cellulose ether and add- 
ing alumina to the suspension. 

5 Claims, 0 Drawing Sheet 

PROCESS FOR THE PREPARATION AND USE OF 
STABLE CELLULOSE ETHER SUSPENSIONS 

The present invention relates to a process for the prepa 
ration of a stable aqueous cellulose ether suspension 
which contains an electrolyte, and to the use of such a 
suspension. 

To avoid the formation of dust when introducing pow- 
dery or granular cellulose ethers into a prepared mixture 
of building materials or painting compositions, e.g., but 
also for very accurate dosing of the cellulose ether add- 
ed to an already prepared mixture, or for quick distribu- 
tion of the cellulose ether in the mixture, two proce- 
dures are primarily known: (1) the cellulose ether is used 



in the form of an aqueous solution, or (2) the cellulose 
ether is dissolved or suspended in an organic solvent or 
in a mixture of organic solvents, to which a certain 
amount of water may be added, if desired. 

These known methods have some disadvantages, how- 
ever. Cellulose ether solutions in water or in organic sol- 
vents may be prepared up to relatively low concentra- 
tions (about 2 to 4 percent by weight solutions) only, thus 
creating problems, e.g. regarding the transportation and 
storage of relatively large quantities of liquid. Further- 
more, cellulose ether solutions have a viscous, adhesive 
consistency, especially within the upper concentration 
range, and this property causes the solution to adhere to 
the walls of containers, to tubes and to pumps and neces- 
sitates a troublesome cleaning of such equipment. Fre- 
quently, the customer wishes to utilize the positive prop- 
erties of these solutions or dispersions, but wishes to in- 
troduce as little liquid as possible into the mixture, for ex- 
ample. If organic liquids are used as solvents or suspend- 
ing agents, additional drawbacks are caused by the rapid 
evaporation of some of these liquids and by the varia- 
tions in concentration which may be caused thereby, fur- 
ther by their physiological effect upon human beings 
and by their specific density which may be unsuitable in 
some cases. Due to the last-mentioned property, the cellu- 
lose ethers may have a higher specific density and thus 
tend to settle out in the suspension and can be stirred up 
again only with difficulty. Moreover, when the cellulose 
ethers are to be used in mortar or concrete mixtures, or- 
ganic solvents are unsuitable, because they frequently 
affect the setting capacity of these mixtures in an unde- 
sirable manner. 

Regarding the behavior of cellulose ether solutions 
when foreign substances are added to influence their 
solubility, the following observations have become 
known, e.g., from the prior art: 

German Pat. No. 527,197, discloses a process for the 
preparation of non-swellable or sparingly soluble alkyl 
cellulose derivatives, wherein aqueous alkyl cellulose so- 
lutions are mixed with water-insoluble substances 
which are capable of forming colloids with the aqueous 
solution without reacting with the alkyl celluloses. La- 
tex, phenol-formaldehyde resins, linseed oil, benzyl alco- 
hol, tanning agents, and ethyl cellulose are exemplary of 
water-insoluble substances which may be used. Accord- 
ing to the disclosure of the German Patent, alkyl cellulo- 
ses thus rendered non-swellable or only slightly soluble 
are suitable for the manufacture of such structures as 
films, filaments, and plastic masses. 

The stable cellulose ether composition according to U. 
S. Pat. No. 2,947,645, has a pH range from about 5 to 
about 9 and contains water-insoluble, alkali-soluble cellu- 
lose ethers. According to the aforementioned U.S. patent, - 
the composition may be used for the preparation of cer- 



tain structures or coatings, the solvent being removed. 
The composition is prepared as follows: The water-insol- 
uble and alkali-soluble cellulose ether is completely dis- 
solved in an about 0 . 5 to 4 percent by weight aqueous al- 
kali solution and the resulting solution is mixed with suf- 
ficient acid that a pH value of about 5 to 9 is produced. 
Alka'ne carboxylic acids, maleic acid, 2 , 4-dimethyl-benzo- 
ic acid, fluosilicic acid, sulfuric acid, and boric acid are 
exemplary of suitable acids. The process allegedly leads 
to stable cellulose ether solutions or dispersions. 

Further, it is known from Ullmann's "Encyklopadie der 
technischen Chemie", 4th Edition, Vol. 9, Page 196 (1975) 

(under the heading "Celluloseather" ) , that salts substan- 
tially influence the gel point of aqueous cellulose ether 
solutions. Low concentrations of neutral salts are com- 
patible with aqueous solutions of cellulose ethers, but if 
higher concentrations of neutral salts are present, the 
viscosity may be reduced or the cellulose ether may floc- 
culate. In the case of methyl celluloses, it is known that 
flocculation is reversible and that the sediment may be 
redissolved by diluting the system with water. As re- 
gards the influence of the cation or anion of the salt used 
upon the solubility characteristics of methyl celluloses, 
two series of ions may be arranged in the manner of a lyo- 
tropic series according to Hofmeister, and among the ex- 
treme values, the Pb++ ion and the C03-- ion are regarded 
as strongly influencing and the Na+ ion and the C03-- ion 
as weakly influencing. Hydroxyethyl cellulose is consid- 
ered to be more compatible with salt solutions of moder- 
ate concentration than methyl celluloses. In the case of 
the non-ionogenic cellulose ethers just mentioned, the 
flocculation process does not represent a chemical reac- 
tion, such as may occur when salts act upon ionogenic 
carboxy methyl cellulose, but the process is a reversible 
dehydration, or, in other words, an electrolyte coagula- 
tion. The fact that the solubility behavior can be influ- 
enced by certain salts is used in practice to prevent, as 
far as possible, a flocculation of the cellulose ether, e.g. 
by using certain types of cellulose ethers which are rela- 
tively insensitive, or by adjusting certain conditions 
when using cellulose ethers in aqueous systems. 

German Of f enlegungsschrif t No. 2,417,086, discloses 
an additive to mortar and concrete which comprises wa- 
ter-soluble, swellable polymeric substances and is finely 
suspended either in an aqueous salt solution or in an or- 
ganic solvent. The salts dissolved in the aqueous phase 
or the organic solvent have the purpose of preventing 
the polymeric substances from dissolving or swelling. 
Cellulose derivatives, such as methyl cellulose, hydroxy 
ethyl cellulose, hydroxy propyl cellulose, and carboxy 
methyl cellulose, i.e. cellulose ethers, are exemplary of 
water-soluble, swellable, polymeric substances. In prac- 
tice, however it was found that it is not possible in all ca 
es to produce stable cellulose ether suspensions without 



producing relatively high electrolyte concentrations. 
An unduly high electrolyte content of the electrolyte so- 
lution, in particular a content of more than about 10 to 
12 percent by weight, is frequently disadvantageous for 
certain applications, so that heretofore it was impossi- 
ble to use stable cellulose ether suspensions for these 
purposes . 

It is the object of the present invention to provide a pro- 
cess for the preparation and use of aqueous electrolyte- 
containing cellulose ether suspensions which are stable 
also with a low concentration of electrolyte. 

The present invention is derived from a known pro- 
cess for the preparation of a stable, aqueous, electrolyte-- 
containing cellulose ether suspension, wherein an inher- 
ently water-soluble cellulose ether is added in the form 
of small solid particles to an aqueous solution of an elec- 
trolyte and uniformly distributed therein. In the process 
according to the invention, a non-ionogenic cellulose 
ether is used and alumina is added to the suspension. 

In a preferred embodiment of the process according to 
the invention, an organic substance which stabilizes the 
suspension and reduces its viscosity is added in addition 
to the alumina additive. 

In the present context, the term "water-soluble, non-iono- 
genic cellulose ethers" is meant to include, above all: me- 
thyl cellulose (MC) , alkyl-hydroxyalkyl cellulose, and hy- 
droxy alkyl cellulose, preferably methyl-hydroxyethyl 
cellulose (MHEC) , methyl-hydroxypropyl cellulose (MH- 
PC), ethyl-hydroxyethyl cellulose (EHEC) , and hydroxy- 
ethyl cellulose (HEC) ; other mixed ethers also may be 
used, provided they are water-soluble and their charac- 
ter is at least preponderantly non-ionogenic. The cellu- 
lose ethers used according to the invention should be in- 
herently water-soluble, i.e. they should dissolve in dis- 
tilled water or tap water; during the performance of the- 
process according to the invention, they are .preponder- 
antly, i.e. to more than 75 percent by weight insoluble, or 
even completely insoluble in an aqueous electrolyte solu- 
tion containing the additives according to the invention. 
Prior to their use in the process according to the inven- 
tion, the cellulose ethers may be in the form of a powder, 
a fibrous material, or a granular material. They can be 
suspended in accordance with the invention not only 
when they are in a form in which they temporarily swell 
only a little in water or not at all, but also when they are 
not treated to influence their swelling behavior, e.g. sub- 
jected to superficial chemical cross-linking or some oth- 
er modification process. 

The aqueous electrolyte solution is produced by dis- 
solving bases or acids, preferably, however, one or more 
salts, in water. Suitable salts are the metal or ammonium 
salts of mineral acids or organic acids, especially salts 
which contain an alkali metal ion, an alkaline earth met- 
al ion, an earth metal ion, or a zinc, copper, iron or manga- 



nese ion as the cation, and a sulfate, carbonate, silicate, 
sulfite, halogenide, phosphate, nitrate, nitrite, acetate, 
formiate, tartrate, or citrate ion, including their hydro- 
gen salts (e.g. the hydrogen carbonate ion) as the anion. 
Advantageously, the concentration of electrolyte in the 
aqueous electrolyte solution is so adjusted, that not 
more than 10 to 12 percent by weight of dissolved elec- 
trolyte is contained in the solution. As regards the upper 
limit for the electrolyte to be dissolved according to the 
present invention, the proportion by weight of electro- 
lyte in the solution is also determined by the solubility 
product of the electrolyte in question, so that it is quite 
possible that for some electrolytes an electrolyte concen- 
tration of 10 percent by weight cannot be achieved. Pref- 
erably, alkali carbonates and alkali, alkaline earth, and 
earth metal sulfates are used for the preparation of the 
electrolyte solution, alkali carbonates being particularly 
preferred. 

Advantageously, the aqueous electrolyte solution is 
prepared in a manner such that- its concentration of elec- 
trolyte is sufficiently high, i.e. about 4 percent by weight 
or more, to prevent the cellulose ether from being dis- 
solved. Although the cellulose ethers can be suspended 
in such electrolyte solutions, stable suspensions, i.e. 
those which remain stable for relatively long periods of 
time, i.e., at least for more than 3 to 5 hours, or even 
sever - 

al days, are not formed, which means that sooner or later 
the cellulose ethers settle out again. 

If these suspensions of cellulose ethers in electrolyte 
solutions— which at best are only temporarily stable — are 
mixed with finely divided alumina, especially in quanti- 
ties ranging from about 0.1 to 10 percent by weight, pref- 
erably between about 0.5 and 5 percent by weight, calcu- 
lated on the weight of the electrolyte solution, the stabili- 
ty of the cellulose ether suspension is considerably im- 
proved, i.e. the resulting suspensions are still stable after 
about at least 3 to 5 hours, normally after several days, 
and in some cases even after half a year. The term "finely 
divided alumina" as used herein means either finely divid- 
ed aluminum oxide (A12 03), especially pyrogenic A12 
03, in one of the known modifications, or finely divided 
aluminum hydroxide. Of course, the term also includes 
all known transition forms between aluminum oxides 
and aluminum hydroxides, e.g. A10(0H)=A12 03 DH2 0. 
The alumina may be added to the electrolyte solution be- 
fore it is mixed with the cellulose ether. 

The stability of the suspension may be further im- 
proved and its viscosity reduced by additional means. 
Among the organic substances which are suitable for 
this purpose and which may be added either alone or in 
admixture with each other, the following are preferred: 
glycols, such as monoethylene glycol, diethylene glycol, 
propylene glycol or polyethylene glycol; further, 



long-chain monohydric alcohols, such as oleyl alcohol; 
hydroxyethylated alcohols, hydroxyethylated amines, hy- 
droxyethylated fatty acids, propylene oxide/ethylene ox- 
ide adducts, and long chain fatty acids, such as oleic acid, 
tall oil fatty acid, or fish oil fatty acid. These substances 
are advantageously added in quantities ranging from 
about 0.05 to 20 percent by weight, preferably from 0.1 
to 6 percent by weight, calculated on the weight of the 
electrolyte solution. _ ( 

The viscosity reducing effect and good stabilization of 
the suspension are particularly evident when alkali car- 
bonates are used as the electrolyte, and in this case quan- 
tities of the organic substance ranging from about 0.05 
to 3 percent by weight are sufficient in normal cases. 

The cellulose ether suspensions prepared according to 
the invention may contain from about 0.05 to 40 percent 
by weight, preferably between about 5 and 30 percent by 
weight, of cellulose ether, calculated on the quantity of 
the electrolyte solution; they have a viscosity, according 
to Hoppler, of less than 3000 cP at a temperature of 20D C. 

those stable suspensions being preferred whose viscosi- 
ty, according to Hoppler, is less than 300 cP at 20D C. The 
cellulose ether suspensions according to the present in- 
vention are not tacky, or only very slightly so, and may 
contain conventional additives, such as anti-foammg 
agents, fungicides, and bactericides, without their sus- 
pension characteristics being seriously affected by such 
additions. Furthermore, wetting agents may be added, 
provided the effect is considered which such agents 
may have upon the suspension. 

The stable aqueous electrolyte-containing cellulose 
ether suspensions prepared in accordance with the 
present invention are capable of being pumped, contain 
relatively large quantities of cellulose ether, can be easi- 
ly dosed, and thus can be used for all fields of applica- 
tion where a definite quantity of a cellulose ether is to be 
introduced into already prepared mixtures, especially 
aqueous mixtures. Moreover, due to the relatively small 
quantity of aluminum oxide added, which interferes 
very little or not at all with the preferred purposes of the 
solutions, the quantity of electrolyte may be reduced to a 
reasonable volume. Among the possible fields of applica- 
tion of the suspensions, the following are preferred: 

The cellulose ether suspensions prepared according to 
the present invention may be introduced into mixtures 
containing aqueous building materials and impart to 
these the effect of the cellulose ethers as thickening 
agents, water-retaining agents, and adhesives. The field 
of applications in building materials includes, inter alia, 
concrete, mortar used for plasterwork or cementing, knif- 
ing fillers, and masses used for the pretreatment of brick- 
work before plastering. The aqueous building materials 
in question are normally mixtures containing an inorgan- 
ic binder, fillers and aggregates, water, and, if desired, 



one or more adjuvants. Cement, lime, gypsum, calcined 
magnesite, or mixtures of two or more of these substanc- 
es are normally used as binders. Granular inorganic sub- 
stances are used, as a rule, as fillers or aggregates, e.g. 
fine to coarse sand, silicates based on mineral dust or 
blast furnace slag, limestone powder, kaolin, kieselguhr, 
perlite, pumice, and pellets of foamed plastics. The adju- 
vants include, in addition to the cellulose ethers used, 
pore formers, setting retardants and accelerators, 
anti-foaming agents, anti-freeze mixtures or substances 
which increase the water-impermeability of the material; 

these adjuvants are of advantage for certain applica- 
tions of the aqueous building materials (e.g. lightweight 
concrete or thin mortar layers) . For some applications, 
the use of filters or aggregates can be dispensed with, in 
particular if the building materials consist of gypsum or 
anhydrite. Building materials containing no inorganic 
binder, i.e. products which do not set, but are dried, also 
may be used. 

Furthermore, the cellulose ether suspensions prepared 
in accordance with the present invention are very suit- 
able for incorporation into mixtures to be used as plastic 
dispersion paint, plastic-based plaster, or distemper 
paint. The cellulose ethers are added to these paints or 
plasters in order to improve their water retention capaci- 
ty, processing characteristics, and adhesion. The plastic 
dispersion paints, plastic-based plasters, and distemper 
paints are aqueous systems and are normally sold in the 
form of a white or slightly off-white mass. Their compo- 
sitions may be taken from DIN 18363 entitled: "Anstri- 
charbeiten" (Painting Jobs) published in September 1976: 

plastic dispersion paints contain plastic dispersions, pig- 
ments (normally white pigments, e.g. titanium dioxide, li- 
thophones or chalk), fillers (e.g. calcium carbonates, pow- 
dered quartz, barium sulfate, fibrous materials, and gran- 
ulates) , and auxiliaries, e.g. fungicides; they may be either 
fluid or pasty and are subdivided, according to their com- 
position, into the following groups: washing-resistant, 
abrasion-resistant, and weather-resistant. 

Plastic-based plasters are distinguished from plastic 
dispersion paints in that they contain fillers which im- 
part a certain structure thereto. Distemper paints con- 
tain sizes, pigments (normally white pigments) , and fill- 
ers, e.g. fibrous materials. Plastic dispersions include 
many of the dispersions of film-forming homo- or copoly- 
mers of acrylic acid esters, methacrylic acid esters, acryl- 
ic "and methacrylic acid, styrene, ethylene, butadiene, 
acrylonitrile, vinyl acetate, vinyl propionate, vinyl esters 
of long-chain branched carboxylic acids, or maleic acid 
esters. Suitable sizes are binders in general, such as wa- 
ter-soluble cellulose ethers, starch, dextrin, vegetable 
glues, bone glue, and other animal glues. 

Because a wide variety of organic substances and of 
electrolytes, especially salts, can be employed in the pro- 



cess according to the invention, the customer can adjust 
the suspension to the special requirements of each par- 
ticular case, as regards adverse effects, compatibility, or 
possible sedimentation, by making simple small-scale 
tests, or by studying the instructions which are attached 
for his information. 

The invention will be further illustrated by reference 
to the following specific examples: 

EXAMPLES 1 TO 2 6 

The components of the stable aqueous electrolyte-con- 
taining cellulose ether suspensions according to the in- 
vention may be taken from the following Table (Exs. 1 to 
26) . The suspensions prepared in accordance with the in- 
vention were stable at least after 3 to 5 hours, normally 
after several days, and in some cases even after 6 months. 
The mixtures are prepared as follows: 

The electrolyte in question is dissolved in water and 
1000 g of the electrolyte solution are mixed with the fine- 
ly divided alumina, which may be either in the form of py- 
ogenic A12 03 (>97% of A12 03, <0.1% of Ti02, <0.1% of Si02, 

0 2% of FE2 03, <0.5% of HCl) or an alumina gel of Type I 
(about 45% of A12 03, about 11% of S03, <0.2% of Si02, about 
0 05% of Fe2 03, about 10% of H2 0) or alumina gel of Type 
II (about 45% of A12 03, about 12% of S03, about 0.2% of 
Si02, about 0.04% of Fe2 03, and about 18% of H2 0) and 
uniformly distributed therein by stirring. Then a cellu- 
lose ether is added in the form of a powder and is also 
uniformly distributed in the mixture. Finally, the organ- 
ic substance, which may be added in order to stabilize 
the suspension and reduce its viscosity, but was omitted 
in some examples, is added and is also uniformly distrib- 
uted in the suspension by thorough agitation. The se- 
quence in which alumina, cellulose ether, and, if desired, 
organic substance are added may be varied, without sub- 
stantially changing the stability of the suspension. 

The resulting stable suspensions may be designated as 
low viscosity mixtures (i.e. with a viscosity according to 
Hoppler of less than about 300 cP=0.3 PaDs at 200 C.) or me- 
dium viscosity mixtures (i.e. with a viscosity according 
to Hoppler of less than about 3000 cP=3 PaDs at 20D C). Ex- 
amples 1, 5 to 19, and 21 to 26 produce low viscosity mix- 
tures, and Examples 2 to 4 and 20 produce medium vis- 
cosity mixtures. 

The viscosities listed in column 6 of the Table are the 
values in cP or PaGs measured according to Hoppler in a 
2 percent by weight aqueous solution at 20Q C. 

Comparison Tests V 1 to V 6 (see Table) 

Mixtures (stable dispersions) with a high electrolyte 



content (V 1 to V 4) and mixtures (unstable dispersions) 
with a low electrolyte content, but comparable to that of 
the electrolyte solutions according to the invention (V 5 
and V 6), were prepared for comparison purposes. A high 
electrolyte concentration results in a stable dispersion, 
but the electrolyte content may be undesirable for cer- 
tain applications; lower electrolyte concentrations do 
not produce stable dispersions without the additive ac- 
cording to the invention. All mixtures are of medium vis- 
cosity. 

It will be obvious to those skilled in the art that many 
modifications may be made within the scope of the 
present invention without departing from the spirit 
thereof, and the invention includes all such modifica- 
tions . 

What is claimed is: 

1. In the process for the preparation of a stable aque- 
ous electrolyte-containing cellulose ether suspension, 
wherein an inherently water-soluble cellulose ether is 
added, in the form of solid particles, to an aqueous solu- 
tion of an electrolyte and uniformly distributed therein, 
the improvement comprising using a non-ionogenic cel- 
lulose ether and adding alumina to the suspension, and 
wherein the amounts of the components of said suspen- 
sion are about 0.5 to 40 percent by weight of said non-io- 
nogenic cellulose ether, about 4 to 12 percent by 
weight of electrolyte and about 0.1 to 10 percent by 
weight of alumina, calculated on the weight of the elec- 
trolyte solution. 
2 A process according to claim 1 including adding, in 
an amount of about 0.05 to 20 percent by weight calcu- 
lated on the weight of the electrolyte solution, and m ad- 
dition to alumina, an organic substance selected from 
the group consisting of glycols, long-chain monohydric 
alcohols, hydroxyethylated alcohols, hydroxyethylated ^ 
amines, hydroxyethylated fatty acids, propylene 
oxide/ethylene oxide adducts, and long-chain fatty acids, 
which stabilizes the suspension and reduces the viscosi- 
ty thereof. 

3. A process according to claim 1 in which a methyl cel- 
lulose, an alkyl hydroxyalkyl cellulose, or a hydroxy- 
alkyl cellulose is used as the cellulose ether. 

4 A process according to claim 1 in which alkali car- 
bonates, alkali sulfates, alkaline earth sulfates, or earth 
metal sulfates are used as the electrolyte. 

..5. A process according to claim 1 in which the electro- 
lyte used is an alkali carbonate. 
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